(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(11) 



EP 0 730 388 A2 



(12) 



EUROPEAN PATENT APPLICATION 



(43) Date of publication: 


(51) Intel. 6 : H04Q7/34, H04Q7/32 


04.09.1996 Bulletin 1996/36 


(^1 ) Application number. 96301342.0 




(22) Date of filing: 28.02.1996 




(84) Designated Contracting States: 


• Inoue, Hidetoshl 


DE FR GB 


Shlnagawa-Ku, Tokyo (JP) 




• Hayashi, Morihiko 


(30) Priority: 28.02.1995 JP 41059/95 


Shinagawa-Ku, Tokyo (JP) 


28.02.1995 JP 41058/95 




28.02.1995 JP 41062/95 


(74) Representative: Ayers, Martyn Lewis Stanley et al 


28.04.1995 JP 105998/95 


J.A. KEMP & CO. 




14 South Square 


(71) Applicant: SONY CORPORATION 


Gray's Inn 


Tokyo (JP) 


London WC1R5LX (GB) 


(72) Inventors: 




• Ishizuka, Seijiro 




Shinagawa-Ku, Tokyo (JP) 





(54) Method of and apparatus for diagnosing personal communication system 



CM 

< 

00 
CO 
CO 

o 

CO 

o 

Q_ 
LU 



(57) When a portable terminal apparatus such as a 
radiotelephone cannot be used, such status of portable 
terminal apparatus can be detected, and it is diagnosed 
whether the portable terminal apparatus is out of order. 
Thus, the portable terminal apparatus can be main- 
tained efficiently. The portable terminal apparatus in- 
cludes a reception state detecting unit (21) for analysing 
a reception state of a receiving unit (12), and display 
unit (23) for displaying a message on the basis of an 
analyzed state at the reception state detecting unit (21 ), 
wherein when a failure of connection or maintenance of 
communication network is detected, a predetermined 
message is displayed on the display unit (23). Further, 
the portable terminal apparatus includes a memory 
means (24) for storing log data concerning communica- 
tion with a base station when the control means (21 ) de- 
tects a failure of communication. 
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Description 

The present invention relates to a portable terminal 
apparatus such as a radiotelephone, a communication 
system, a communication method and a method of di- 
agnosing the radiotelephone and system. 

Various kinds of radiotelephones have been put into 
practice each of which sets a telephone circuit between 
it and a base station to communicate with the base sta- 
tion by wireless. When the radiotelephone carries out 
communication, it must initially communicate with the 
base station by wireless. Therefore, the radiotelephone 
must be located within a service area where it can com- 
municate with the base station by wireless. The radio- 
telephone has a function in which it receives some con- 
trol signal transmitted from the base station and displays 
a reception level divided into several levels. By display- 
ing such reception level as described above, it is possi- 
ble for a user to judge whether or not he stands within 
the service area where the communication can be car- 
ried out, to some degree. 

When the user practically uses the radiotelephone, 
it is sometimes observed that even if the user stays with- 
in the service area, the radiotelephone fails to setting a 
radio telephone circuit between it and the base station 
because of some reasons (such as an unsatisfactory 
state of a radio wave, a busy state of the circuit or the 
like), which results in failure of calling and receiving a 
telephone call. It is also sometimes observed that after 
the communication is once commenced, it becomes im- 
possible to maintain the radio telephone circuit, which 
results in interruption of the telephone call. 

When the radiotelephone is used, it is comparative- 
ly frequently observed that the radiotelephone cannot 
be used as described above. If a specific radiotelephone 
is frequently brought in such state, the user (an owner 
of the radiotelephone) tends to doubt whether or not the 
radiotelephone is out of order. 

In this case, the owner of the radiotelephone asks, 
for example, a service center of a company administrat- 
ing the telephone to check or repair the radiotelephone. 
Since the service center does not know a development 
of a state of the radiotelephone, the service center check 
and repair the radiotelephone on the assumption that it 
is out of order, even if the telephone itself has no prac- 
tical abnormality. Asa result, such check and repair lead 
to a wasteful labor. 

Conversely, even if the radiotelephone itself has 
any abnormality which sometimes prevents communi- 
cation, the user judges that the communication cannot 
be carried out because of the unsatisfactory state of the 
radio wave or the like. As a result, the user may continue 
using the radiotelephone without having it repaired nec- 
essarily. 

In either of the cases, when the radiotelephone is 
operated unsatisfactorily, it is impossible to know wheth- 
er or not the radiotelephone is out of order until the user 
brings it to the service center or the like and the service 



center checks circuits provided inside the radiotele- 
phone. This provides an inefficient maintenance method 
of the telephone. 

According to a first aspect of the present invention, 
s there is provided a communication terminal apparatus 
for communicating with a base station which is com- 
prised of receiving means for receiving a signal from the 
base station, detecting means for detecting a condition 
of received signal, and alerting means for alerting a sta- 
10 tus of communication and/or status of the communica- 
tion terminal apparatus. 

According to a second aspect of the present inven- 
tion, there is provided an alerting method for a commu- 
nication terminal apparatus which communicates with a 
is base station. The alerting method is comprised of the 
steps of detecting a status of communication and/or a 
status of the communication terminal apparatus, and al- 
tering a user to whether or not the communication ter- 
minal apparatus need be repaired. 
20 In accordance with a third aspect of the present in- 
vention, there is provided a communication terminal ap- 
paratus for communicating with a base station which is 
comprised of control means for controlling a communi- 
cation to the base station, detecting means for detecting 
25 an abnormal condition of the communication, and mem- 
ory means for memorizing a log of the communication 
and/or a status of the communication terminal appara- 
tus. 

In accordance with a fourth aspect of the present 
30 invention, there is provided a system for diagnosing a 
condition of communication terminal which is comprised 
of receiving means for receiving data from the commu- 
nication terminal, diagnosing means for diagnosing a 
condition of the communication terminal, and display 
35 means for displaying diagnosed result of the communi- 
cation terminal. 

In accordance with a fifth aspect of the present in- 
vention, there is provided a method of diagnosing a con- 
dition of a communication terminal. This method is com- 
40 prised of the steps of detecting an abnormal condition, 
and memorizing a log of a condition of the communica- 
tion terminal if the detecting step detects an abnormal 
condition. 

Thus, the present invention allows maintenance of 
45 a communication terminal apparatus such as a radiotel- 
ephone or the like to be more efficient. 

The present invention will be more clearly under- 
stood from the following description, given by way of ex- 
ample only, with reference to the accompanying draw- 
50 ings in which: 

FIG. 1 is a block diagram showing a radiotelephone 
according to a first embodiment of the present in- 
vention; 

55 FIG. 2 is a diagram used to explain an example of 
a connection sequence of a digital radiotelephone; 
FIG. 3 is a diagram used to explain an example of 
a connection sequence of an analog radiotele- 
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phone according to a second embodiment; 
FIG. 4 is a flowchart showing an operation of the 
radiotelephone according to a third embodiment: 
FIG. 5 is a diagram showing an arrangement for di- 
agnosing the radiotelephone (diagnosing it by direct 
connection to a computer) according to the third 
embodiment; 

FIG. 6 is a diagram showing an arrangement for di- 
agnosing the radiotelephone (diagnosing it by con- 
nection to the computer through a wire telephone 
circuit) according to the third embodiment; 
FIG. 7 is a diagram showing an arrangement for di- 
agnosing the radiotelephone (diagnosing it by con- 
nection to the computer through a radio telephone 
circuit) according to the third embodiment; 
FIG. 8 is a schematic diagram showing an arrange- 
ment for reporting a trouble according to a fourth 
embodiment; 

FIG. 9 is a flowchart showing a decision processing 
for reporting a trouble according the fourth embod- 
iment; and 

FIG. 10 is a flowchart showing a processing for re- 
porting the trouble according to the fourth embodi- 
ment. 

FIG. 1 shows, in block form, a radiotelephone ac- 
cording to the present invention. As shown in FIG. 1 , a 
signal received at an antenna 1 1 is supplied through an 
antenna circuit 25 to a reception unit 12, and a signal of 
a predetermined transmission channel is received by 
the reception unit 13. The processed signal from the re- 
ception unit 12 is supplied to a modulator/demodulator 
unit (MODEM) 1 3, in which it is demodulated to a base- 
band signal. The baseband signal thus demodulated is 
supplied to a baseband processing unit 14. 

The baseband processing unit 14 extracts an audio 
signal and control data from the received signal. Then, 
the baseband processing unit 14 supplies the extracted 
audio signal to an audio processing unit 15, and also 
supplied the extracted control data to a control unit 21 . 

The audio processing unit 15 compresses or ex- 
pands an audio signal in a digital audio signal process- 
ing manner such as a VSELP (vector sum excited linear 
predictive coding) if the radiotelephone is in the form of 
a digital portable communication terminal device for dig- 
ital transmission. The audio processing unit 15 supplies 
the audio signal extracted from the received signal 
through an amplifier 16 to a speaker 17, from which it is 
emanated as sounds. 

The control unit 21 comprises a microcomputer, and 
carries out a communication control such as setting of 
communication channel or switching of communication 
channel based on control data supplied thereto from the 
baseband processing unit 15. 

An audio signal outputted from a microphone (MIC) 
18 is supplied through an amplifier 19 to the audio 
processing unit 15, in which it is processed for transmis- 
sion, and supplied to the baseband processing unit 14, 



whereafter it is processed in baseband as a transmis- 
sion audio signal. This transmission audio signal is sup- 
plied to the MODEM 13, in which it is modulated for 
transmission. The modulated signal from the MODEM 
s 13 is supplied to a transmission unit 20, in which it is 
processed to provide a transmission signal of a prede- 
termined transmission channel. This transmission sig- 
nal is transmitted through the antenna circuit 25 to the 
antenna 11 from which it is transmitted via radio waves. 

A console 22 is connected to the control unit 21 , and 
when keys (not shown) composing the console 22 are 
operated, the control unit 21 carries out various control 
operations for the telephone. For example, telephone 
number for outgoing call can be entered by operating 
numeral keys, and an outgoing call for entered tele- 
phone number can be made by operating transmission 
keys. 

This radiotelephone includes a display unit 23 
formed of a liquid-crystal display panel for displaying 
various data under control of the control unit 21. The 
display unit 23 displays telephone numbers for outgoing 
calls, duration of telephone call or character message 
indicating a failure, if a telephone call between it and a 
base station is not made normally, of a telephone call, 
etc. Such displayed state will be described later on. The 
liquid-crystal display panel of the display unit 23 is able 
to display a message of relatively less characters, and 
if a message of many characters is displayed on the dis- 
play unit 23, such message is displayed on the display 
unit 23 by sequentially moving display characters, i.e., 
in a scroll fashion. 

A memory 24 is connected to the control unit 21 to 
store therein data indicative of telephone numbers reg- 
istered by the user and data indicative of abnormal state 
detected in accordance with the control of the control 
unit 21 and/or data indicative of log. Further, with re- 
spect to message data displayed on the display unit 23 
on a predetermined time, necessary message data are 
previously stored in the memory 24. Furthermore, a di- 
agnosing processing program for self-diagnosing 
whether the radiotelephone is operated normally also is 
stored in the memory 24. The memory 24 is of a non- 
volatile memory. 

In the radiotelephone according to this embodi- 
ment, data indicative of received signal field intensity 
(RSSI) of the signal received by the reception unit 1 2 is 
supplied through the baseband processing unit 14to the 
control unit 21. Data which results from monitoring the 
communication state of the transmission unit 20 also is 
supplied to the control unit 21 . This data will hereinafter 
be referred to as "transmission monitor data". The trans- 
mission monitor data may be data indicative of whether 
a power of transmission signal is at a predetermined val- 
ue, for example. 

The control unit 21 carries out self-diagnosis based 
on a diagnosing processing program stored in the mem- 
ory 24 on a predetermined time, i.e., determines wheth- 
er or not various processings therein are carried out nor- 
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mally. 

The radiotelephone according to this embodiment 
includes a data input and output terminal A25, and data 
stored in the memory 24 can be read out to an external 
device (not shown) connected to this data input and out- 
put terminal A25 under control of the control unit 21 . Da- 
ta supplied to the data input and output terminal A25 
from the external device can be displayed on the display 
unit 23 under control of the control unit 21 . Further, data 
stored in the memory 24 is not outputted from the data 
input and output terminal A25 but data read out from the 
memory 24 under control of the control unit 21 may be 
modulated by the MODEM 1 3 and transmitted from the 
antenna 1 1 via radio waves. 

The data stored in the memory 24 can be read out 
from the data input and output terminal A25, the input 
data can be displayed on the display unit 23 or the data 
read out from the memory 24 can be transmitted from 
the antenna 24 only when the operation unit 22 is oper- 
ated or when the control unit 21 identifies a special serv- 
ice control command based on data inputted thereto 
from the outside. 

The control unit 21 of the radio telephone according 
to this embodiment includes a clock function to provide 
data indicative of current time and current day and 
month (including data indicative of day, month if referred 
to time). Moreover, the radiotelephone according to this 
embodiment is driven by a power from a battery (not 
shown) attached thereto, and the control unit 21 is 
adapted to monitor a drive voltage supplied from this 
battery. 

A manner in which the user makes a telephone call 
by use of the radiotelephone according to the first em- 
bodiment will be described with reference to a connec- 
tion sequence of FIG. 2. In this case, the radiotelephone 
according to this embodiment is of a digital radiotele- 
phone for transmitting digital data. 

Now, a manner in which the user makes an outgoing 
call from the radiotelephone according to this embodi- 
ment will be described below. A "terminal station" in FIG. 
2 corresponds to the radiotelephone according to this 
embodiment, and FIG. 2 illustrates processing executed 
between the terminal station and a base station which 
makes a communication for the terminal station. When 
making an outgoing call, the user operates the console 
22 to enter a telephone call of the called person (or calls 
the stored telephone number), and depresses a trans- 
mission key. At time the transmission key is depressed, 
necessary data (telephone number of its telephone, tel- 
ephone number of the called person, etc.) for outgoing 
call message are supplied from the control unit 21 to the 
baseband processing unit 14. Then, this outgoing call 
message is modulated by the MODEM 13, processed 
by the transmission unit 20 for transmission, and then 
transmitted to the base station via radio waves (step 
101 ). at that time, such outgoing call message is trans- 
mitted by use of a previously-determined control chan- 
nel at every base station. 



When the base station receives the outgoing call 
message, the base station searches a channel (vacant 
channel) from allocated communication channels, and 
transmits a channel instruction message for instructing 

s a communication channel to the terminal station via the 
same control channel (step 1 02). However the commu- 
nication channel is a channel for transmitting so-called 
information, such as audio information, and corre- 
sponds to an audio channel from an analog system 

10 standpoint. 

When the terminal station receives such channel in- 
struction message, the control unit 21 switches the re- 
ception channel in the reception unit 12 and the trans- 
mission channel in the transmission unit 20 in such a 

is manner that the reception unit 1 2 and the transmission 
unit 20 receive and transmit data via the instructed com- 
munication channel. 

Then, the base station transmits a sync burst signal 
(signal with a predetermined pattern) through the in- 

20 structed communication channel (step 103). 

The terminal station receives this sync burst signal, 
and set a reception state synchronized with this re- 
ceived sync burst signal. Then, the terminal station 
transmits a sync burst signal to the base station through 

25 a communication channel of up link. The base station 
sets a reception state synchronized with the sync burst 
signal transmitted thereto from the terminal station (step 
104). Thus, a synchronization between the base station 
and the terminal station is established, and the base sta- 

30 tion and the terminal station enter the communication 
channel mode (step 105). 

At that time, the terminal station judges the tele- 
phone network situation and informs the base station of 
judged result as radio communication state report. 

35 When the telephone communication is ended, the 
base station transmits a communication stop command 
to the terminal station via the communication channel. 
When the terminal station receives such communication 
stop instruction from the base station, the terminal sta- 

40 tion ends a communication of this communication chan- 
nel (step 106). If the terminal station requests to stop 
communication, then the terminal station transmits a 
communication stop request data to the base station via 
the communication channel. Then, the base station 

45 transmits a communication stop instruction to the termi- 
nal station as an answer of the communication stop re- 
quest data. 

When the base station detects a degraded state of 
the communication network state based on the radio- 

50 communication state report or the like supplied thereto 
from the terminal station, the base station sometimes 
transmits the communication stop instruction to the ter- 
minal station so as to force the communication to be 
ended. Further, when the terminal station carries out a 

55 hand-off processing to switch the base station to be 
communicated in accordance with a movement of a ter- 
minal station, the base station transmits a hand-off in- 
struction instead of the communication stop instruction 
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to the base station, thereby instructing a communication 
channel of the base station to which a new terminal sta- 
tion is connected. 

In this manner, the terminal station and the base 
station have been so far communicated with each other 
satisfactorily. However, in actual practice, it is frequently 
observed that the processing in some step is interrupted 
depending on the communication state. A manner that 
the communication processing is interrupted in the ra- 
diotelephone according to this embodiment will be de- 
scribed below. 

Initially, if the base station does not transmit the 
communication channel instruction to the terminal sta- 
tion at step 1 02 even when the terminal station transmits 
an outgoing call to the base station at step 101, then it 
is considered that the base station is unable to accu- 
rately receive the outgoing call message from the termi- 
nal station because the communication state between 
the terminal station and the base station is no good. If 
the base station does not transmit the communication 
channel instruction after a predetermined time passed 
after the terminal station has transmitted the outgoing 
call message, then the control unit 21 determines that 
the connection of telephone network is failed, and a cor- 
responding message is displayed on the display unit 23 
under control of the control unit 21 . When such message 
is displayed on the display unit 23 under control of the 
control unit 21 , a message "Radio waves are weak. So, 
please call one more time" is displayed on the display 
unit 23, thus urging the user to make a call one more 
time. 

If the base station transmits data indicative of busy 
line (busy line data) to the terminal station via the control 
channel after the terminal station has transmitted the 
outgoing call message at step 101, then in such case, 
a communication channel used in the base station is oc- 
cupied. If the terminal station receives the above busy 
line data and the control unit 21 judges the content of 
the busy line data, a corresponding message is dis- 
played on the display unit 23 under control of the control 
unit 21 . When such message is displayed on the display 
unit 23, a message "Line is busy. So, please wait for a 
minute" is displayed on the display unit 23, thereby in- 
forming the user that the line is busy. 

If the terminal station cannot receive the sync burst 
signal transmitted from the base station after steps 101, 
102 have been executed, then the control unit 21 simi- 
larly determines that the connection of line is failed. 
Then, the corresponding message "Radio waves are 
weak. So, please call one more time" is displayed on 
the display unit 23 under control of the control unit 21. 

When the terminal station receives such sync burst 
signal from the base station and returns the sync burst 
signal to the base station at step 1 04, if the base station 
determines that the sync burst signal transmitted from 
the terminal station is not in the good condition, then a 
communication state transmitting and receiving the au- 
dio signal is not established, and the base station direct- 



ly proceeds to step 106 whereat the base station trans- 
mits communication stop instruction. When the terminal 
station directly receives the communication stop instruc- 
tion from the base station, the control unit21 determines 

s that a connection of line is failed. Then, the correspond- 
ing message "Radio waves are weak. So, please call 
one more time" is displayed on the display unit 23 under 
control of the control unit 21 . 

After the audio signal or the like has been transmit- 

10 ted and received at step 105 and the communication 
channel has been established, if the base station deter- 
mines that the communication channel is not main- 
tained, and transmits the communication stop instruc- 
tion to the terminal station, then the control unit 21 of 

is the terminal station determines that the communication 
channel cannot be maintained, and the corresponding 
message is displayed on the display unit 23 under con- 
trol of the control unit 21. When such message is dis- 
played on the display unit 23, the display unit 23 displays 

20 a message "Radio wave state is poor and a call is 
stopped" by use of message data stored in the memory 
24, thereby informing the user that the line is stopped 
because the state of communication line becomes poor. 
In addition to the above case that the communica- 

25 tion line is stopped based on the instruction from the 
base station, if the terminal station determines that the 
communication channel cannot be maintained due to a 
lowered received electric field intensity, asynchronism 
or the like, a similar message is displayed on the display 

30 unit 23. 

If the terminal station fails to set a communication 
channel with a new base station when the terminal sta- 
tion carries out the hand-off processing to switch the 
base station other base station after the terminal station 

35 has proceeded to the communication state, then the 
similar message "Radio wave state is poor and a call is 
stopped" is displayed on the display unit 23, thereby in- 
forming the user that the line is stopped. Alternatively, 
not only the message indicating that the radio wave 

40 state is poor is displayed on the display unit 23 but also 
a message indicating the failure of hand-off processing 
may be informed to the user to some extent. For exam- 
ple, a message "A call is stopped as the present position 
is move. So, please call one more time" may be dis- 

•*5 played on the display unit 23. 

Messages indicating that the communication line 
cannot be maintained are similarly displayed when the 
terminal station receives an incoming call. 

When the line is not connected or maintained due 

50 to other factors (e.g., low battery, abnormality in circuit, 
etc.) of the terminal station other than the communica- 
tion line state, a character message indicative of such 
failure is displayed on the display unit 23 under control 
of the control unit 21. When the control unit 21 detects 

55 that a voltage of battery in the telephone comprising the 
terminal station is too lowered to maintain the commu- 
nication, the communication line is stopped and a mes- 
sage "A call is interrupted due to lowered battery. So, 
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please exchange a battery and call again" is displayed 
on the display unit 23 under control of the control unit 21 . 

When control unit 21 detects on the basis of trans- 
mission monitor data supplied from the transmission 
unit 20 to the control unit 21 that an abnormality oc- 
curred in the transmission output, the control unit 21 de- 
termines that this radiotelephone comprising the termi- 
nal station does not work well. Then, a message indi- 
cating that the terminal station is out of order is displayed 
on the display unit 23 under control of the control unit 
21 . For example, a message "Please repair at service 
station" is displayed on the display unit 23 under control 
of the control unit 21. 

If the control unit 21 detects an abnormality in some 
circuit by executing a self -diagnosing program stored in 
the memory 24 apart from the transmission monitor da- 
ta, then the similar message "Please repair at service 
station" is displayed on the display unit 23 under control 
of the control unit 21 . At that time, the content of trouble 
may be displayed on the display unit 23 to some extent. 

According to the radiotelephone comprising the 
portable terminal apparatus of this embodiment, when 
a communication line is not connected or maintained, 
the character messages corresponding to the respec- 
tive states are displayed on the display unit. Therefore, 
when the line is not connected or maintained, the user 
of the terminal apparatus can accurately understand 
that state. For example, when the state that an outgoing 
call cannot be made due to the poor communication 
state is continued, the user of the terminal apparatus 
can be prevented from doubting if the terminal appara- 
tus is out of order. Accordingly, the user (owner) of this 
terminal apparatus can be prevented from requesting 
repair or inspection, and hence the user can be prevent- 
ed from wasting useless time, money and labor. 

Further, according to this embodiment, if the moni- 
tored transmission state or reception state is not satis- 
factory, then a message indicating that the terminal ap- 
paratus is out of order is displayed on the display unit. 
Therefore, when the terminal apparatus is out of order, 
the user can know such failure of terminal apparatus, 
and cope with such terminal apparatus. For example, 
when the user cannot make a call due to failure of ter- 
minal apparatus, such state can be prevented from be- 
ing misunderstood that a telephone call cannot be made 
due to unsatisfactory radio wave state. The terminal ap- 
paratus, which has to be repaired, can be prevented 
from being left as it is. 

In the above-mentioned embodiment, the present 
invention is applied to the digital system radiotelephone 
for transmitting and receiving digital data. However, the 
principle of the present invention may be similarly ap- 
plied to an analog radiotelephone for transmitting and 
receiving an audio signal in the form of an analog signal. 

A connection sequence wherein the radiotelephone 
shown in FIG. 1 is arranged as an analog radiotele- 
phone for transmitting and receiving an audio signal in 
the form of an analog signal according to a second em- 



bodiment will be described with reference to FIG. 3. 

As shown in FIG. 3, when the user makes an out- 
going call, the user enters the telephone number of the 
called person (or telephone number stored in the mem- 
s ory 24) by operating the console 22, and depresses the 
transmission key. At a time this transmission key is de- 
pressed by the user, the terminal station transmits nec- 
essary data (its own telephone number, telephone 
number of the called person, etc.) from the control unit 
10 21 to the baseband processing unit 14 as outgoing call 
message. After the outgoing call message is modulated 
by the MODEM 13, the modulated outgoing call mes- 
sage is processed for transmission by the transmission 
unit 20, and transmitted to the base station via radio 
is waves (step 201). At that time, the outgoing call mes- 
sage is transm itted to the base station by use of a control 
channel previously-determined for every base station. 

When the base station receives the outgoing call 
message, the base station judges a channel (unoccu- 
20 pied channel) from audio channels allocated to the base 
station, and transmits a channel instruction message for 
instructing an audio channel to the terminal station by 
use of the same control channel (step 202). 

When the terminal station receives this channel in- 
25 struction message and the control unit 21 judges the 
channel instruction message, the terminal station 
switches the reception channel at the receiving unit 12 
and the transmission channel at the transmission unit 
20 in such a manner that an audio signal is transmitted 
30 and received through the instructed audio channel. 

Then, the base station transmits a signal with a fre- 
quency (e.g., 6 kHz) band different from the transmis- 
sion audio signal, e.g., a super audio tone signal (here- 
inafter referred to as an "SAT signal") by the instructed 
35 audio signal (step 203). 

When the terminal station receives the SAT signal, 
the terminal station returns the received SAT signal to 
the base station by use of audio channel of up link. Spe- 
cifically, the SAT signal included in the audio channel of 
40 down link received at the receiving unit 12 disposed 
within the radiotelephone is returned by the MODEM 1 3 
to the transmitting unit 20, and transmitted by the audio 
channel of up link. 

The base station monitors the SAT signal returned 
45 from the terminal station, and judges on the basis of the 
state of the SAT signal the condition of the communica- 
tion network. Specifically, if the returned SAT has sub- 
stantially the same waveform as that of the SAT signal 
transmitted from the base station, then the base station 
50 determines that the condition of communication network 
is satisfactory. If on the other hand a distortion of wave- 
form is large, then the base station determines that the 
condition of the communication channel is not satisfac- 
tory. 

55 While the SAT signals are being continuously trans- 
mitted and received at steps 203 and 204, the audio sig- 
nal is transmitted between the base station and the ter- 
minal station, and a telephone communication with the 
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called person connected to the terminal station va the 
base station is made (step 205). In this case ; the fre- 
quency bands of the SAT signal and the audio signal are 
different from each other. Therefore, if they are trans- 
mitted simultaneously, there occurs no problem. 

When a telephone call at that time is terminated, the 
base station transmits a communication disconnect in- 
struction to the terminal station by use of the audio chan- 
nel. When the terminal station receives such communi- 
cation disconnect instruction, a telephone communica- 
tion of this audio channel s terminated (step 206). 

When the processing is interrupted during each 
processing, various messages are displayed on the dis- 
play unit similarly to the above-mentioned digital trans- 
mission. In the case of the digital transmission, the SAT 
signal is transmitted instead of the sync burst signal 
used in the digital transmission and the network is dis- 
connected based on the failure of receiving the SAT sig- 
nal. Therefore, if the processing executed based on the 
sync burst signal is replaced with the processing based 
on the reception condition of the SAT signal, then the 
audio signal can be transmitted in an analog fashion sat- 
isfactorily. 

The present invention can be applied to a similar 
portable terminal apparatus other than the radiotele- 
phone. That is, the present invention can be applied to 
a variety of apparatus so long as they are portable ter- 
minal apparatus for communicating with a base station. 
For example, the present invention can be applied to a 
data terminal apparatus for communicating with a data 
communication base station. In this case, the present 
invention can be applied to a terminal apparatus having 
only a reception function or a transmission function. 

Displayed characters of respective conditions are 
not limited to those described above, and messages 
may be displayed by other sentences. Further, when it 
is difficult to display a message of a sentence by Chi- 
nese characters, a sentence of similar meaning may be 
displayed by the Japanese syllabary, the Japanese cur- 
sive syllabary, the alphabet or the like. Furthermore, 
when a sentence cannot be displayed by the above- 
mentioned characters but can be displayed only by nu- 
merals and symbols, such sentence may be displayed 
by code numbers or symbols. 

Furthermore, messages of these states may be dis- 
played by energizing a light-emitting diode (LED) inde- 
pendently provided. Alternatively, different states may 
be displayed by display colors of LEDs. In addition, 
these states may be displayed by sounds (acoustic 
means). In this case, sounds to be generated may be 
emanated from the speaker 17 (FIG. 1). 

When a failure of connecting or maintaining a com- 
munication network is detected, a predetermined mes- 
sage is displayed by the display unit, and a failure of 
connecting or maintaining a communication network is 
alerted to the user. Therefore, the user can readily un- 
derstand the present status of the communication ter- 
minal apparatus, and the user can be prevented from 



misunderstanding that the communication terminal ap- 
paratus is out of order. 

In this case, when a worse state of radio wave of a 
signal received at the reception unit is detected, the dis- 
s play unit displays a predetermined message. Therefore, 
the user of the communication terminal apparatus can 
immediately understand a worse state of radio wave, 
and can readily make an outgoing call after the condition 
of radio wave is recovered. 

Since the predetermined message is displayed on 
the display portion when the receiving unit receives data 
indicating that the communication line is busy, the user 
of the terminal apparatus can understand the reason 
why the communication network cannot be set, i.e., the 
communication line is busy. Thus, the user can wait for 
the next chance until the communication line is not in 
the busy state. For example, when the communication 
line cannot be connected because the communication 
line is busy, it is not necessary for the user to move to 
a place where satisfactory communication seems to be 
able to be carried out, on the basis of his understanding 
by mistake that the communication line cannot be con- 
nected because the radio wave state is unsatisfactory. 

According to the present invention, when any ab- 
normality of the transmission state or the reception state 
is detected, the terminal apparatus displays a predeter- 
mined message at the display portion, so that the user 
is informed of the abnormality of the terminal apparatus. 
Accordingly, when the communication line cannot be 
connected or maintained because of some abnormality 
of the terminal apparatus, the user can be prevented 
from judging by mistake that the communication line 
cannot be connected or maintained because of the un- 
satisfactory communication state or the like and the user 
is prevented from keeping the terminal apparatus with- 
out having it repaired necessarily. 

A manner in which the radiotelephone is in use and 
the contents of log stored in the memory 24 for each 
operation of the radiotelephone according to a third em- 
bodiment of the present invention will hereinafter be de- 
scribed with reference to a flowchart of FIG. 4. 

Initially, referring to FIG. 4, when the radiotelephone 
according to the third embodiment is in use, a power 
switch of the radiotelephone is turned on at step A101. 
Then, the processing proceeds to the next step A102, 
whereat initialize for registering a present position is ex- 
ecuted by transmitting its own data through the control 
channel. At that time, time data indicative of time at 
which the power switch of the radiotelephone is turned 
on, data indicative of received electric field intensity of 
signal transmitted from the base station (specific signal 
such as control signal) and data indicative of transmis- 
sion level from its own station are judged by the control 
unit 21 , and memorized in the memory 24. 

At the completion of initialize, the radiotelephone is 
placed in the standby mode at step A1 03. In this standby 
mode, the control unit 21 judges the change of battery 
voltage in the standby mode and the change of received 
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electric field intensity of the signal transmitted from the 
base station. Data indicative of such changes are stored 
in the memory 24. 

In this standby mode, it is determined at the next 
decision step A104 by intermittently receiving control 
signals from the base station whether or not an incoming 
call message is received. If the incoming call message 
is received as represented by a YES at decision step 
A104, then the processing proceeds to step A105, 
wherein an incoming call sequence for processing an 
incoming call is executed. At that time, data indicative 
of incoming call, data indicative of the received electric 
field intensity obtained at that time and data indicative 
of time at which an incoming call is received are stored 
in the memory 24 under control of the control unit 21 . 

If an incoming call message is not received in the 
standby mode as represented by a NO at decision step 
A1 04, then the processing proceeds to the next decision 
step A1 06. It is determined at decision step A1 06 wheth- 
er or not an outgoing call is requested from the radiotel- 
ephone. If the outgoing call is requested as represented 
by a YES at decision step A106, then the processing 
proceeds to an outgoing call sequence at step A107. At 
that time, data indicative of the outgoing call request, 
data indicative of the received electric field intensity and 
data indicative of time at which the outgoing call is made 
are stored in the memory 24 under control of the control 
unit 21. 

In the next decision step A108, it is determined 
whether or not the communication channel can be set 
and a telephone call can be made by executing the in- 
coming call sequence or the outgoing call sequence, i. 
e., whether or not an access sequence is successful. 
When it is determined that the access sequence is suc- 
cessful or not, data indicative of success or failure of 
incoming call, data indicative of success or failure of out- 
going call, data indicative of received electric field inten- 
sity and data indicative of time at which incoming call or 
outgoing call is successful or not are stored in the mem- 
ory 24 under control of the control unit 21 . 

If the access sequence of incoming call or outgoing 
call is successful as represented by a YES at decision 
step A1 08, then the processing proceeds to step A1 09, 
wherein a telephone call is made by setting a commu- 
nication line with the base station through the commu- 
nication channel. At that time, data indicative of the 
change of received electric field intensity in communi- 
cation, data indicative of used communication channel, 
data indicative of the change of battery voltage and data 
indicative of transmission level from its own terminal are 
judged by the control unit 21 , and stored in the memory 
24. 

When the hand-off processing for switching the 
base station to be communicated is executed in the tel- 
ephone call in step A109, various data judged by the 
control unit 21 in the hand-off processing are stored in 
the memory 24 under control of the control unit 21 . Spe- 
cifically, data indicative of success or failure of hand-off 



processing, data indicative of time at which the hand-off 
processing is carried out, data indicative of the change 
of received electric field intensity, data indicative of the 
change of transmission level from its own station and 

s data indicative of the change of battery voltage are 
judged by the control unit 21 and stored in the memory 
24 under control of the control unit 21 . 

II is determined in the next decision step A110 by 
the control unit 21 whether or not the telephone conver- 

10 sation is ended. If the telephone conversation is finished 
as represented by a YES at decision step A110, then 
data indicative of time at which the telephone conversa- 
tion is ended and data indicating whether the telephone 
conversation is ended in the normal processing ortele- 

15 phone conversation is inevitably interrupted due to the 
worse radio wave state are stored in the memory 24. 

After the telephone conversation is ended at step 
A110, then the processing returns to the standby mode 
at step A103. Also, if the access sequence is not suc- 

20 cessful as represented by a NO at decision step A108, 
then the processing returns to the standby mode at step 
A103. 

When an incoming call or an outgoing call is not 
made, the radiotelephone is placed in the standby 
25 mode, and it is determined at decision step A1 11 wheth- 
er or not the operation for turning off the power supply 
is executed. If the operation for turning off the power 
supply is executed as represented by a YES at decision 
step 111, then the power supply is turned off, and the 
30 radiotelephone is released from the standby mode at 
step A112. At that time, data indicative of time at which 
the power supply is turned off and data indicative of the 
battery voltage are stored in the memory 24 under con- 
trol of the control unit 21 . 
35 As described above, data (hereinafter referred to as 
communication log data) concerning the operation state 
judged by the control unit 21 are sequentially stored in 
the memory 25. However, if it is determined by the con- 
trol unit 21 that data stored in the memory 24 are com- 
40 munication log data which indicate the normal opera- 
tion, such data are erased from the memory 24. For ex- 
ample, if a telephone conversation is ended normally 
when the access sequence becomes successful after 
the radiotelephone has been energized and an incom- 
es ing call has been received, all data obtained until the 
telephone conversation is finished after the radiotele- 
phone was energized are erased from the memory 24. 
Then, when a telephone conversation cannot be made, 
e.g., when the access sequence is not successful, all 
50 data obtained until the failure of access sequence after 
the radiotelephone was energized are stored and left in 
the memory 24. Moreover, even when the telephone 
conversation is made, if there is any data whose value 
is different from a normal value, then communication log 
55 data obtained until the telephone conversation is made 
are stored and left in the memory 24. 

A storage capacity of the memory 24 is limited, and 
when a plurality of communication log data have been 
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stored in the memory 24 and the storage capacity of the 
memory 24 is not sufficient for storing other data, oldest 
data recorded in the memory 24 is erased, and new 
communication log data is stored in the memory 24. 

Data stored in the memory 24 at respective steps 
in the flowchart of FIG. 4 have been described so far by 
way of example. If there are other operation state data 
that can be judged by the control unit 21 , then they may 
be stored in the memory 24 together with the above- 
mentioned data. 

The storage capacity of the memory 24 should pref- 
erably be large, but a storage capacity for memorizing 
communication log data of 10 to several tens of tele- 
phone conversations is sufficient. If the above-men- 
tioned data stored in the memory 24 are stored in the 
memory 24 in the form of codes, then even when com- 
munication log data of about several tens of telephone 
calls are recorded, it is possible to use a memory with 
a relatively small storage capacity. 

The processing in which the radiotelephone accord- 
ing to the present invention is diagnosed on the basis of 
communication log data stored in the memory 24 will be 
described with reference to FIG. 5 and the following 
drawings. 

FIG. 5 shows a manner in which a radiotelephone 
is directly diagnosed at the counter of a service center 
of a company for administering telephones. A radiotel- 
ephone A10 shown in FIG. 5 is the radiotelephone with 
the circuit arrangement shown in FIG. 1. As shown in 
FIG. 5, an input and output terminal A25 of the radiotel- 
ephone A10 is directly connected by a signal line to a 
data input and output unit A31 of a computer A30 in- 
stalled at the service center. The data input and output 
unit A31 of the computer A30 is connected to a calcula- 
tion processing unit A32. The computer A30 diagnoses 
input data by the calculation processing in accordance 
with a diagnosing program stored in a memory unit A33, 
and a diagnosed result is displayed on a picture screen 
of a display device A34. 

In the connected state shown in FIG. 5, control com- 
mand for reading data stored in the memory 24 is sup- 
plied to the control unit 21 of the radiotelephone A10 by 
operating keys (not shown) disposed on the radiotele- 
phone A10 or by transmission from the computer A30. 
Communication log data stored in the memory 24 s 
transferred from the input and output terminal A25 of the 
radiotelephone A10 to the calculation processing unit 
A32 through the data input and output unit A31 . 

Then, the calculation processing unit A32 analyzes 
an abnormal state by calculating the communication log 
data in accordance with the diagnosing program stored 
in the memory unit A33, and determines whether or not 
the abnormal operation is caused by the radiotelephone 
A10 itself. A judged result is displayed on the display 
device A34. At that time, circuits or processing which 
was diagnosed as a cause of abnormal operation, if an- 
alyzed, can also be displayed on the display device A34. 
Analyzed result of abnormal operation which is not 



caused by the radiotelephone A10 itself, i.e., by the net- 
work side, can also be displayed on the display device 
A34. 

As described above, it can be determined by the 
s computer A30 installed on the counter of the service 
center on the basis of abnormal communication log data 
stored in the memory 24 disposed within the radiotele- 
phone A1 0 whether or not the radiotelephone A1 0 is out 
of order. Therefore, it is easy to determine whether the 
10 radiotelephone A10 need be repaired. Specifically, 
when the user of the radiotelephone carries the radio- 
telephone to the service center because the radiotele- 
phone does not work well, if such radiotelephone is di- 
agnosed by the arrangement shown in FIG. 5, then it is 
is possible to determine whether or not the radiotelephone 
is actually out of order, and a telephone, which is not out 
of order, can be prevented from being uselessly re- 
paired. Further, when the radiotelephone is not out of 
order, a repairman on the service center can inform of 
20 the user of the radiotelephone the cause of malfunction 
in detail on the basis of the diagnosed result, which can 
satisfy the user of the radiotelephone. 

In the arrangement for diagnosing the telephone 
shown in FIG. 5, the diagnosed result is displayed on 
25 the display device A34 of the computer A30. However, 
the principle of the present invention may be applied to 
a modification that data indicating the diagnosed result 
obtained by the calculation processing unit A32 is trans- 
ferred to the radiotelephone A10 from the data input and 
so output unit A31 through the input and output terminal 
A25 thereby to display the data indicative of the diag- 
nosed result on the display unit 23 of the radiotelephone 
A1 0 in the form of characters or the like. 

A manner in which a radiotelephone is diagnosed 
35 by a computer located at the position distant from the 
counter of the service center will be described with ref- 
erence to FIG. 6. In FIG. 6, like elements and parts cor- 
responding to those of FIG. 5 are marked with the same 
references and therefore need not be described in de- 
40 tail. 

In this example, as shown in FIG. 6, a service coun- 
ter Al includes the input and output terminal A25 of the 
radiotelephone A10, a MODEM A26 for telephone net- 
work connected to the input and output terminal A25 of 
45 the radiotelephone A10 ; and a telephone A27 connect- 
ed to the MODEM A26. 

The computer A30 is located at a service base A2 
distant from the service counter A1, and the data input 
and output unit A31 of the computer A30 is connected 
so through the MODEM A35 to a telephone A36. When the 
radiotelephone A10 on the service counter A1 need be 
diagnosed, the telephone A27 of the service counter A1 
and the telephone A36 on the service base A2 are con- 
nected via a telephone line A3. A rest of arrangement is 
55 similar to the diagnosing arrangement shown in FIG. 5. 
As shown in FIG. 6, if communication logdatatrans- 
mitted from the radiotelephone A10 through the tele- 
phone line A3 is diagnosed and analyzed by the com- 
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puter A30 on Ihe service base A2 located distant from 
the service counter A1 , then a cause of malfunction can 
be detected, and it is possible to determine whether or 
not the radiotelephone A10 is out of order similarly to 
the example shown in FIG. 5. 

In the case of the diagnosing arrangement shown 
in FIG. 6, a diagnosed result may be displayed on the 
display device A34 on the service base A2 or data in- 
dicative of diagnosed result is fed through the telephone 
line A3 back to the radiotelephone A10 on the service 
counter A1 , and the diagnosed result may be displayed 
on the display unit 23 of the radiotelephone A1 0. Alter- 
natively, the service counter A1 may be provided with a 
display device (not shown) connected to the MODEM 
A26, and hence the diagnosed result may be displayed 
on the picture screen of such display device. 

Since the service base A2 is provided with the com- 
puter for diagnosing radiotelephones as described 
above, the service counter A1 does not need the com- 
puter A30 for diagnosing radiotelephones, and the com- 
puter A30 can be made common to a plurality of service 
counters, thereby simplifying the diagnosing arrange- 
ment. 

If the computer for diagnosing radiotelephones is 
installed in the service base A2 and made common to 
service counters as shown in FIG. 6, then communica- 
tion log data of respective radiotelephones used in di- 
agnosis can be stored and accumulated in the memory 
unit A33 of the computer A30. Since communication log 
data can be stored in the memory unit A33 as described 
above, a tendency that each type of radiotelephone will 
malfunction can be known, and such tendency can be 
easily used as data for developing radiotelephone of 
new type (e.g., radiotelephone can be modified as such 
one with a circuit arrangement which hardly malfunc- 
tions). Even when a diagnosing program is varied, the 
present invention can easily cope with such modification 
of diagnosing program, which will be described later on 
with reference to FIG. 8. 

In the example shown in FIG. 6, the radiotelephone 
A10 to be diagnosed is connected through the wire tel- 
ephone line A3 to the service base A2. However, as 
shown in FIG. 7, the radiotelephone A10 may be con- 
nected to the service base A2 by use of communication 
function of the radiotelephone A10. Specifically, by the 
transmission processing from the radiotelephone A10 
on the service counter A1, the telephone A36 on the 
service base A2 is accessed through the base station 
A4. In this case, the radiotelephone A10 and the base 
station A4 are connected by the wireless telephone line 
A5, and the base station A4 and the telephone A36 are 
connected by the wire telephone line (wireless tele- 
phone line also is possible). 

A control command for transmitting data stored in 
the memory 24 is inputted to the radiotelephone A10, 
whereby stored communication log data is transferred 
through the telephone lines A5, A6 to the telephone A36 
on the service base A2, and supplied to the computer 



A30 from the telephone A36 through the MODEM A35. 
Then, a cause of malfunction is analyzed by the analyz- 
ing processing based on the calculation within the com- 
puter 30. An analyzed result is returned through the tel- 

s ephone lines A5, A6tothe radiotelephone A10, and dis- 
played on the display unit 23 of the radiotelephone A10. 
A rest of arrangement is similar to that of the embodi- 
ment shown in FIG. 6. 

As shown in FIG. 7, since a communication with the 

10 service base A2 is made by using the communication 
function of the radiotelephone A10, a MODEM and a tel- 
ephone need not be provided in the service counter A1 , 
and hence the arrangement can be simplified more. In 
the case of the diagnosing arrangement shown in FIG. 

is 7 the user need not carry the radiotelephone A10 to the 
service counter A1 , and the radiotelephone A10 can be 
diagnosed so long as it is placed in the area where it 
can be used as the radiotelephone. 

When the radiotelephone A10 is not carried to the 

20 service counter A1 and diagnosed by directly accessing 
the service base A2 by a telephone, the control com- 
mand used to read out the communication log data from 
the memory 24 may be transferred and supplied to the 
control unit 21 from the service base A2 through a tele- 

25 phone line connected. With this arrangement, each user 
need not enter the control command. 

Also in this case, a diagnosed result may be dis- 
played by the display device A34 on the service base 
A2 in addition to the display unit 23 of the radiotelephone 

30 A10. 

While the present invention is applied to the case 
that the radiotelephone for transmitting and receiving a 
digital signal is diagnosed, the present invention may 
also be applied to the radiotelephone for transmitting 

3S and receiving an analog signal. Further, the present in- 
vention is not limited to the radiotelephone and may be 
applied to a similar portable terminal apparatus. Specif- 
ically, the present invention can be applied to the diag- 
nosis of various kinds of apparatus if they are portable 

40 terminal apparatus for making a communication be- 
tween them and the base station. For example, the 
present invention can be applied to data terminal appa- 
ratus for making a communication between them and a 
data communication base station. In this case, the 

45 present invention can be applied to a terminal apparatus 
having only a reception function or a transmission func- 
tion 

According to this embodiment, a cause of commu- 
nication failure occurred in the terminal apparatus can 

50 be analyzed on the basis of data concerning log of com- 
munication with the base station stored in the memory 
means. Accordingly, the side for repairing the terminal 
apparatus can easily discover a portion of communica- 
tion failure, and the radiotelephone can be reliably re- 

55 paired. Also, a communication failure occurred due to 
other cause than that of the terminal apparatus itself can 
be detected, and hence it can be reliably determined 
whether the radiotelephone need be repaired. Thus, it 
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is possible to protect the sound radiotelephone from be- 
ing repaired uselessly. 

In this case, since data indicative of log of commu- 
nication stored in the memory means is transmitted to 
the wire or wireless telephone line, the radiotelephone 
can be analyzed in the remote place, and the apparatus 
for analyzing radiotelephones can be made common. 

Further, since the analyzed result is fed back to and 
displayed on the terminal apparatus, the terminal appa- 
ratus can learn the terminal apparatus, and the terminal 
apparatus can cope with a communication failure or the 
like on the basis of the analyzed result readily. 

A manner in which communication log data memo- 
rized in the memory 24 is transmitted to an information 
control center located on the radiotelephone system will 
be described with reference to FIG. 8. 

FIG. 8 is a schematic diagram showing an arrange- 
ment for transmitting communication log data to the in- 
formation control center. A radiotelephone A10 shown 
in FIG. 8 is the radiotelephone with the circuit arrange- 
ment shown in FIG. 1 . An information control center C50 
is connected to a network with which the radiotelephone 
A10 communicates. When communication log data in- 
dicative of failure of communication is stored in the 
memory 24 of the radiotelephone A1 0, an outgoing call 
processing is made to automatically connect the com- 
munication network to the information control center 
C50 through a base station C60 under control of the ra- 
diotelephone A10. At the stage the information control 
center C60 is connected to the communication network, 
the communication log data indicative of failure of com- 
munication is read out from the memory 24, and the data 
thus read is transmitted to the information control center 
C50 via the communication network connected. At that 
time, data indicative of ID No. assigned to the radiotel- 
ephone A1 0 which makes an outgoing call also is trans- 
mitted to the information control center C50. The ar- 
rangement shown in FIG. 8 is similar to that of FIG. 7, 
and different in that, while data is transmitted and re- 
ceived through the telephone A36 and the MODEM A35 
as shown in FIG. 7, data is directly transmitted to and 
received by the network control unit C53 in the form of 
a digital signal as shown in FIG. 8. The computer A30 
shown in FIG. 7 is mainly used as computer for services, 
and an analyzing computer C54 shown in FIG. 8 is a 
computer mainly used to analyze data. However, these 
computers A30 and C54 may be used to do either of 
services and data analysis in accordance with pro- 
grams, and may have exactly the same hardware. Fur- 
ther, these computers A30 and C54 may carry out the 
services and the data analysis at the same time in ac- 
cordance with a program. A manner in which data is 
transmitted after the communication log data indicative 
of failure of communication was stored in the memory 
24 will be described later on. 

As shown in FIG. 8, the information control center 
C50 comprises, an analyzing computer C51 , a mass- 
storage memory 52, and a network control unit C53, all 



of which are connected via bus lines. The communica- 
tion log data indicative of failure of communication trans- 
mitted from the radiotelephone A10 is received at the 
network control unit C53, and stored in the mass-stor- 

s age memory C52. At that time, the communication log 
data are classified at every data of the transmitted ID 
Nos., and stored in the mass-storage memory C52. 

The analyzing computer C51 analyzes the commu- 
nication log data stored in the mass-storage memory 

10 C52, and analyzed results are displayed on the picture 
screen of the display device C54 connected to the ana- 
lyzing computer C51 . A manner in which the communi- 
cation log data is analyzed will be described below. 
When a predetermined amount of communication log 

is data concerning a radiotelephone of a specific ID No. 
are stored in the mass-storage memory C52 (or data 
are stored with a predetermined ratio), such communi- 
cation log data is analyzed, and a cause of failure of 
communication is analyzed. Then, it is determined 

20 whether a failure of communication occurred due to 
cause on the telephone itself or cause on the commu- 
nication network. A judged result is displayed on the pic- 
ture screen of the display device C54. Therefore, when 
the user visually confirms the displayed data on the dis- 

25 play device C54, any trouble occurred in particular radi- 
otelephone can be detected, and the occurrence of such 
trouble can be alerted to the user of the radiotelephone. 

According to this embodiment, if it is determined 
that most of communication failures are caused by the 

30 telephone itself, then such radiotelephone is called via 
the communication network. Specifically, at the stage 
the network control unit C53 of the information control 
center C50 enables the radiotelephone A1 0 to automat- 
ically make an outgoing call through the base station 

35 C60 and this particular radiotelephone A10 and the 
communication network are connected, message data 
is transmitted to the radiotelephone A1 0. The message 
data at that time may be "This radiotelephone is out of 
order, and please repair at the service center" or the like 

40 displayed on the display unit 23. Such message data is 
displayed on the display unit 23 under control of the con- 
trol unit 21 of the radiotelephone A10. Since the mes- 
sage data is displayed on the display unit 23 as de- 
scribed above, the owner of the radiotelephone A1 0 can 

45 recognize that this radiotelephone A10 is out of order, 
and requests the service center to repair it immediately. 

The analysis in the information control center C50 
is not limited to the analysis of each radiotelephone A10, 
and tendencies of communication failure log data with 

50 respect all radiotelephones A1 0 stored in the mass-stor- 
age memory C52 of the information control center C50 
can be analyzed. Since tendencies of communication 
failure log data of the respective terminal apparatus con- 
nected to this communication system are detected by 

55 the information control center C50, situation that a trou- 
ble occurred in the networkside such as the base station 
C60 can be analyzed, and the user can readily cope with 
such trouble. 
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The case thai Ihe communication failure log data 
stored in the memory 24 of each radiotelephone A10 is 
transmitted to the information control center 50 will be 
described. Initially, it is determined by the control unit 21 
in accordance with a flowchart of FIG. 9 whether the 
communication log data stored in the memory 24 is com- 
munication failure data. 

As shown in the flowchart of FIG. 9, when an out- 
going call is made or an incoming call is received at step 
C201 , the processing proceeds to the next decision step 
C202, whereat it is determined whether or not control 
information is accurately transmitted between the radi- 
otelephone and the base station. If the control informa- 
tion is not transmitted accurately as represented by a 
NO at decision step C202, then it is determined that a 
trouble occurred, and the processing proceeds to a trou- 
ble report processing at step C207. 

If on the other hand the control information is trans- 
mitted accurately as represented by a YES at decision 
step C202, then the processing proceeds to step C203, 
wherein an audio signal is transmitted by use of a com- 
munication channel, and a telephone conversation is 
executed. In the next decision step C204, it is deter- 
mined whether or not a trouble occurred in the transmis- 
sion of the audio signal of telephone conversation. If the 
trouble occurred in the telephone conversation as rep- 
resented by a YES at decision step C204, then the 
processing proceeds to the trouble report processing at 
step C207. 

If on the other hand the trouble in the telephone con- 
versation is not detected as represented by a NO at de- 
cision step C204, then the processing proceeds to step 
C205, whereat a telephone conversation ending 
processing is executed at proper time. After the tele- 
phone conversation ending processing has been exe- 
cuted, the processing proceeds to the next decision step 
C206, whereat it is determined whether or not a trouble 
occurred in the transmission for the telephone conver- 
sation ending processing. If a trouble occurred as rep- 
resented by aa YES at decision step C206, then the 
processing proceeds to the trouble report processing at 
step C207. It is frequently observed that a trouble oc- 
curred in the telephone conversation when telephone 
conversation is not ended by transmitting a control sig- 
nal according to the correct procedure but when a com- 
munication is forced to be disconnected. 

If it is determined in step C206 that no trouble oc- 
curred in the telephone conversation ending process- 
ing, then the communication is ended, and the radiotel- 
ephone is placed in the standby mode, and the process- 
ing does not proceed to the trouble report processing at 
step C207. 

When the processing proceeds to the trouble report 
processing at step C207, all communication log data 
stored in the memory 24 during a period until the occur- 
rence of trouble from the standby state before a com- 
munication (outgoing call or incoming call) is started are 
transferred to the information control center C50. 



A processing in which the thus prepared communi- 
cation log data obtained when a trouble occurred are 
transferred (reported) to the information control center 
C50 will be described with reference to a flowchart of 
s FIG. 10. 

As shown in FIG. 10, communication log data ob- 
tained when a trouble occurred are stored in the memory 
24, and at a transfer timing, which will be described later 
on, an outgoing call processing for the information con- 

10 trol center C50 is executed under control of the control 
unit 21 at step C301 . After it was confirmed by this out- 
going call processing that the information control center 
C50 is connected to the telephone network, all commu- 
nication log data obtained when the trouble occurred are 

is transmitted to the information control center C50, and 
stored in the mass-storage memory C52 disposed with- 
in the information control center C50 at step C302. At 
the completion of the transfer processing, a telephone 
conversation ending processing for disconnecting the 

20 communication line is executed at step C303, and the 
processing is ended. 

A timing at which the trouble report processing from 
the terminal apparatus (radiotelephone) is executed will 
be described below. On the assumption that the control 

25 unit 21 judges that the radiotelephone A10 is not com- 
municated with other terminal apparatus through the 
network, such report processing is carried out. In the re- 
port processing from each terminal apparatus, at a time 
the communication log data obtained when a trouble oc- 

30 curred is stored in the memory 24, the report processing 
shown in the flowchart of FIG. 10 is executed. If the re- 
port processing is executed each time a trouble occurs, 
then a memory with a small storage capacity for storing 
communication log data can be used as the memory of 

35 the radiotelephone. 

Instead of reporting a trouble one by one, the report 
processing from each terminal apparatus may be exe- 
cuted at every predetermined period. For example, once 
per several days (once per week), it is determined 

40 whether or not communication log data obtained when 
a trouble occurred is stored in the memory 24. If data to 
be reported is stored in the memory 24, the report 
processing shown in the flowchart of FIG. 10 is execut- 
ed. 

45 When communication log data is reported at every 
predetermined period, if the communication log data 
storage capacity of the memory 24 has no room before 
the next reporting period, at such timing point, the report 
processing shown in the flowchart of FIG. 10 is execut- 

50 ed. If the report processing is executed at every prede- 
termined period, even when a communication trouble 
occurs relatively frequently, it is possible to reduce the 
number of outgoing call for reporting communication 
log. 

55 The communication log is not reported by making 
an outgoing call from each terminal apparatus as shown 
in the flowchart of FIG. 10, but communication log data 
obtained when a trouble occurred may be transferred 
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from the respective terminal apparatus by sequentially 
accessing each terminal apparatus in the outgoing call 
processing from the information control center C50. If 
data are transferred by the outgoing call process from 
the information control center C50, then reports from the 
respective terminal apparatus can be prevented from 
being concentrated at the same period, and hence the 
work load on the information control center C50 can be 
relieved. 

While the present invention is applied to the digital 
system radiotelephone for transmitting and receiving an 
audio signal in the form of digital code as described 
above, the present invention can, of course, be applied 
to an analog system radio telephone for transmitting and 
receiving an audio signal in the form of an analog signal. 
Further, the present invention can be applied to similar 
portable terminal apparatus other than the radiotele- 
phone. Specifically, the present invention can be applied 
to various kinds of apparatus so long as they are porta- 
ble terminal apparatus for making a telephone commu- 
nication between them and the base station. For exam- 
ple, the present invention can be applied to a data ter- 
minal apparatus for making a telephone communication 
between it and a data communication base station. 

When failure of communication in the terminal ap- 
paratus is detected by the information control center, 
status of communication is alerted to each terminal ap- 
paratus by character message. However, status of com- 
munication may be alerted to each terminal apparatus 
by other means such as sounds. 

According to the embodiments of the present inven- 
tion, since data indicative of communication log of trou- 
ble occurred in the communication terminal apparatus 
is transferred to and stored in the information accumu- 
lation apparatus, status of communication trouble in re- 
spective communication terminal apparatus can be con- 
trolled in a concentrated fashion on the information-ac- 
cumulation apparatus side. Therefore, a trouble that fre- 
quently occurs in a particular terminal apparatus can be 
detected, and hence such terminal apparatus can be re- 
paired. 

In this case, since log data concerning the trouble 
is automatically transmitted to the information accumu- 
lation apparatus when a failure of communication is de- 
tected, the failure of trouble can be reported readily to 
the information accumulation apparatus under simple 
control. 

Since log data concerning failure of communication 
is transmitted to the information accumulation appara- 
tus when it is detected that a communication is not car- 
ried out through the network, log data concerning trou- 
ble of communication can be transmitted without trou- 
bling ordinary communication. 

Since log data concerning trouble of communica- 
tion recorded in the memory unit is automatically trans- 
mitted to the information accumulation apparatus at 
substantially every predetermined time, the number of 
reporting to the information accumulation apparatus can 



be lessened. 

Since log data concerning trouble of communica- 
tion is transmitted to the information accumulation ap- 
paratus by transmitting the transmission request signal 
s from the information accumulation apparatus through 
the network, it is sufficient that the report processing is 
controlled only by the information accumulation appara- 
tus. Therefore, each terminal apparatus need not con- 
trol the report timing and reports from respective termi- 
10 nal apparatus can be prevented from being concentrat- 
ed at the same time, thereby relieving the work load on 
the information accumulation apparatus. 

Further, since the information accumulation appa- 
ratus carries out the alert operation when log data con- 
's cerning trouble of a particular communication terminal 
apparatus reaches a predetermined amount or ratio, 
malfunction of each terminal apparatus can be removed 
readily. When the terminal apparatus is out of order, for 
example, the terminal apparatus in its early stage of 
20 trouble can be repaired. Therefore, a fatal trouble for 
disabling a communication can be prevented from oc- 
curring in advance, and the radiotelephone apparatus 
becomes more reliable. 

Furthermore, since the communication terminal ap- 
2S paratus is accessed to carry out the alerting operation 
by a communication through the network when log data 
concerning trouble of a particular communication termi- 
nal apparatus reaches a predetermined amount or ratio, 
the user of terminal apparatus can be directly alerted, 
so and the terminal apparatus becomes more useful. 

Having described preferred embodiments of the in- 
vention with reference to the accompanying drawings, 
it is to be understood that the invention is not limited to 
those precise embodiments and that various changes 
35 and modifications could be effected therein by one 
skilled in the art without departing from the scope of the 
invention as defined in the appended claims. 



1. A communication terminal apparatus for communi- 
cating with a base station comprising: 

receiving means for receiving a signal from said 
base station; 

detecting means for detecting a condition of re- 
ceived signal; and 

alerting means for alerting a status of commu- 
nication and/or status of said communication 
terminal apparatus. 

2. A communication terminal apparatus as claimed in 
claim 1 , wherein said alerting means comprises dis- 
play means for displaying a predetermined mes- 
sage corresponding to the status of communication 
and/or status of said communication terminal appa- 
ratus. 
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3. A communication terminal apparatus as claimed in 
claim 1 or 2, wherein said alerting means comprises 
sound generating means for generating predeter- 
mined sounds corresponding to the status of com- 
munication and/or status of said communication ter- 
minal apparatus. 

4. A communication terminal apparatus as claimed in 
claim 1, 2 or 3 wherein said alerting means is for 
alerting a user to whether or not said communica- 
tion terminal apparatus need be repaired. 

5. An alerting method for a communication terminal 
apparatus which communicates with a base station 
comprising the steps of: 

detecting a status of communication and/or a 
status of said communication terminal appara- 
tus; and 

alerting a user to whether or not said commu- 
nication terminal apparatus need be repaired. 

6. A communication terminal apparatus as claimed in 
any one of claims 1 to 4 or an alerting method as 
claimed in claim 5, wherein said status of commu- 
nication is a disconnect of said communication ter- 
minal apparatus. 

7. A communication terminal apparatus as claimed in 
any one of claims 1 to 4 and 6 or an alerting method 
as claimed in claim 5 or 6, wherein said status of 
communication is a failure of making connection. 

8. A communication terminal apparatus as claimed in 
any one of claims 1 to 4, 6 and 7 or an alerting meth- 
od as claimed in claim 5, 6 or 7, wherein said status 
of communication terminal apparatus is a worse 
condition of a power supply. 

9. A communication terminal apparatus as claimed in 
any one of claims 1 to 4, 6, 7 and 8 or an alerting 
method as claimed in claim 5, 6, 7 or 8, wherein said 
status of communication terminal apparatus is an 
abnormal condition of a status of transmission and/ 
or reception of radio wave. 

10. A communication terminal apparatus for communi- 
cating with a base station comprising: 

control means for controlling a communication 
to said base station; 

detecting means for detecting an abnormal 
condition of said communication; and 
memory means for memorizing a log of said 
communication and/or a status of said commu- 
nication terminal apparatus. 

11. A communication terminal apparatus as claimed in 



claim 10, wherein said memory means memorizes 
said log data if said detecting means detects an ab- 
normal condition of said communication. 

s 12. A communication terminal apparatus according to 
claim 1 0 or 1 1 , further comprising: 

output means for transmitting data of said log 
memorized in said memory means. 

10 13. A communication terminal apparatus as claimed in 
claim 12, wherein said output means generates a 
signal including said log data, and includes an out- 
put terminal for connecting the other apparatus by 
wire connection. 

15 

14. A communication terminal apparatus as claimed in 
claim 12 or 13, wherein said output means gener- 
ates a signal including said log data, and includes 
data changing means for changing said log data to 

20 a signal which is to be transmitted by radio wave. 

15. A communication terminal apparatus according to 
claim 12, 1 3 or 1 4 further comprising: 

25 input means for receiving analyzed data which 

is processed by the other apparatus; and 
display means for displaying said analyzed da- 
ta. 

30 16. A communication terminal apparatus as claimed in 
any one of claims 12 to 15, wherein said output 
means automatically transmits data of said log 
memorized in said memory if said communication 
terminal does not operate in a communication net- 

35 work. 

17. A communication terminal apparatus as claimed in 
any one of claims 12 to 16, wherein said output 
means automatically transmits data of said log 

40 memorized in said memory means when a prede- 
termined time has passed. 

18. A system for analysing a condition of a communi- 
cation terminal comprising: 

45 

receiving means for receiving data from said 
communication terminal; 
analysing means for analysing a condition of 
said communication terminal; and 
50 display means for displaying analyzed result of 

said communication terminal. 

19. A system as claimed in claim 18 further comprising: 

transmitting means for transmitting said ana- 
55 lyzed result to said communication terminal. 

20. A system as claimed in claim 1 8 or 1 9, wherein said 
receiving means automatically receives data of said 
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log memorized in said memory means in a commu- 
nication terminal, if said communication terminal 
does not operate in a communication network. 

21 . A system as claimed in claim 18, 1 9 or 20, wherein 
said receiving means automatically receives data 
of said log memorized in said memory means in a 
terminal when a predetermined time has passed. 

22. A system as claimed in any one of claims 18 to 21 , 
wherein said analysing means generates an alert- 
ing signal if a value of analyzed result exceeds a 
predetermined value. 

23. A system as claimed in any one of claims 18 to 22, 
wherein said analysing means generates an alert- 
ing signal if a value of analyzed result exceeds a 
predetermined value, and said transmitting means 
transmits said alerting signal generated by said an- 
alysing means to said communication terminal. 

24. A method of analysing a condition of a communica- 
tion terminal comprising the steps of: 

detecting an abnormal condition: and 
memorizing a log of a condition of said commu- 
nication terminal if said detecting step detects 
an abnormal condition. 



28. A method according to any one of claims 24 to 27, 
further comprising the step of automatically trans- 
mitting data of log memorized in said memorizing 
step to the other apparatus when a predetermined 
s time has passed. 



15 



20 



25. A method according to claim 24 further comprising so 
the steps of: 

transmitting data of said log memorized to the 
other apparatus; 

analysing data to be transmitted by said trans- 35 

mitting step; and 

displaying an analyzed result. 

26. A method according to claim 24 further comprising 

the steps of: 40 

a first transmitting step for transmitting data of 
said log memorized to the other apparatus; 
an analysing step for analysing data to be trans- 
mitted by said first transmitting step: 45 
a second transmitting step for transmitting an 
analyzed result to said communication termi- 
nal; and 

a displaying step for displaying said analyzed 
result transmitted by said second transmitting 50 
step to a display located on said communica- 
tion terminal. 



27. A method according to claim 24, 25 or 26, further 
comprising the step of automatically transmitting 55 
data of log memorized in said memorizing step to 
the other apparatus if said communication terminal 
does not operate in a communication network. 
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